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Background: “Pneumonia Prevention No.1” belongs to ‘traditional Chinese medicine prescription for prevention of viral pneumonia 
and influenza’ was urgently formulated by Notice on Printing the Novel Coronavirus Diagnosis and Treatment Scheme for COVID-19 
(Trial Version 3) and Traditional Chinese Medicine Prevention and Treatment Scheme for COVID-19 in Hubei Province (Trial). 
Because the prescription drug has the bidirectional regulation function of human immune function, moderate improvement of immune 
function can effectively resist virus invasion, while excessive immune function will produce immune overresponse. Excessive immune 
response will aggravate the condition of patients with COVID-19, resulting in the death of severe patients.
Methods: Twenty medical workers aged 20–60 years old, who had no immune disease, no current disease and healthy physical 
examination, were selected as participants. The participants took Hubei “Pneumonia Prevention No.1” decoction, one dosage each day, 
twice a day, for 7 consecutive days. With the before-after control method, blood samples were collected from the median cubital veins 
before and after medication. Immunoglobulin IgA, IgG and IgM were measured by immunoturbidimetry, and T lymphocyte subsets 
CD3, CD4, CD8 and CD4/CD8 were measured by flow cytometry. The changes of indexes before and after medication were compared 
with SPPS 13.0 statistical software. The data were expressed by x� s (mean ± standard deviation). T-test was adopted, and P < 0.05 
was considered statistically significant (P < 0.05).
Results: The results of this study show that in healthy participants, the immunoglobulin and T lymphocyte subsets did not differ 
significantly before and after drug administration (P > 0.05).
Conclusion: Under normal drug administration circumstances, “Pneumonia Prevention No. 1” had no significant regulating effect on 
the immune system in a healthy population and did not increase the immune system capacity beyond a reasonable range. It is safe to be 
used as a prophylactic measure in healthy populations.
Keywords: “Pneumonia Prevention No. 1”, healthy population, immunoglobulin, T lymphocyte, safe medication

Introduction
SARS-CoV-2 is the seventh coronavirus known to infect humans. Andersen and his collaborators, based on genome 
sequencing analysis, clearly show that SARS-CoV-2 is not a laboratory construct or a purposefully manipulated virus. 
They propose two scenarios that could plausibly explain the origins of SARS-CoV-2: 1) Natural selection in an animal 
host before zoonotic transfer, and 2) Natural selection in humans following zoonotic transfer. There is also the question 
of whether selection during passage could have given rise to SARS-CoV-2.1 The origins were in Europe, North America, 
and Asia.2 However, it was in Wuhan, Hubei Province, where it was not treated as an electronic cigarette pneumonia and 
influenza for the first time.3–5
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The virus called COVID-19 is an acute infectious pneumonia, and its pathogen is the novel beta coronavirus.6 Infected 
people show different degrees of symptoms. Although most human coronavirus infections are mild, causing a slight fever 
and cough, some can develop into pneumonia, and some infections can cause severe acute respiratory syndrome and 
death.7–9 Due to its great potential for harm, high transmissibility, and confirmed cases in many countries, on January 30, 
2020, World Health Organization announced that pneumonia infected by SARS CoV-2 constituted a “public health 
emergency with international concern”; on February 11, it was named “COVID-19”; on March 11, COVID-19 was 
assessed as a pandemic.10–12 The basic reproduction number R0 of COVID-19 is between 2.2 and 5.7,6,13,14 which is 
near the infection rate of poliomyelitis, rubella, and smallpox.15

Since November 13, 2020, over 50 million cases have been confirmed worldwide, making this pandemic one of the 
most severe in modern times, causing great impacts on the future social order, politics, economics, and culture. Under 
such serious circumstances, global public health is facing unprecedented challenges. The development of vaccines and 
specific drugs is a long process. Acquired immune deficiency syndrome (AIDS) still has no usable vaccine, and even if 
the development of a drug or vaccine for AIDS was successful, it would still be a long process to meet the needs of such 
a large population. In countries and regions where the pandemic is severe, adequate personal protection is needed to 
prevent disability and death from infection before a drug or vaccine is developed.

The COVID-19 virus is highly contagious, and those with low immunity are more susceptible to infection.16 It has 
been confirmed that the severity of COVID-19 is related to the decreased number and function of T cells, and patients 
with a lower T cell count are likely to need earlier and more urgent treatments to avoid a poor outcome.17,18 Traditional 
Chinese medicine (TCM) values preventing diseases, and at present, “Pneumonia Prevention No. 1” (a decoction 
containing Saposhnikovia divaricata, Astragalus membranaceus, Atractylodes macrocephala Koidz, Cyrtomium fortunei 
J. Sm, Lonicera japonica Thumb, Citrus reticulata Blanco, and Eupatorium fortunei Turcz.) was widely used in the first 
stages of the pandemic in China and had positive effects on medical workers. The herbal decoction formula is from 
Hubei Provincial Hospital of TCM, COVID-19 Pneumonia Traditional Chinese Medicine Prevention Formula (First 
Edition). After usage, dosage, and the applicable population was determined, the herbal decoction was generally accepted 
to have a beneficial regulatory effect on patients, including sub-healthy, tense, and tired people.19,20 The decoction is 
made from adding and subtracting constituents from Jade Windscreen powder, which has been proven by modern 
pharmacology can enhance the immune function of lung-qi deficiency model rats, which is mainly reflected in the 
significant increase of CD3+, CD4+ proportion and CD4+/CD8+ ratio, and the significant decrease of CD8+ ratio in the 
peripheral blood T lymphocyte (P < 0.01).21 Clinical trials confirmed that the patients in the experimental group with 
Yupingfeng Powder were superior to the control group in the improvement of IgA, IgG and IgM.22 The question of 
whether it can have negative effects on a healthy population and cause overregulation of immunocompetence remains. 
Because moderate immune response is very important for pathogenic microorganism clearance and host survival, 
excessive immune response will cause “cytokine storm”, which is an uncontrolled inflammatory response, thus resulting 
in lung injury, severe pneumonia and host death.

This study was conducted according to the Declaration of Helsinki,23 Guidelines for Good Clinical Practice (ICH– 
GCP),24 Approval and Management Standard of the Clinical Test of Drugs,25 and the Guidelines for General 
Considerations of the Clinical Test of Drugs.26 It was proven that this decoction works well in a healthy population 
and has a two-way regulatory protective effect on an unhealthy population.27

Materials and Methods
Objects of Study
Twenty medical workers between the ages of 20 and 60 years of age and assessed to be healthy and without immune or 
other diseases were chosen.

Research Method
Flow Chart Diagram of the Study (See Figure 1), 20 medical workers aged 20–60 years old, who had no immune disease, 
no current disease and healthy physical examination, were selected as participants. The participants took Hubei 
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“Pneumonia Prevention No.1” decoction, one dosage each day, twice a day, for 7 consecutive days. With the before-after 
control method, blood samples were collected from the median cubital veins before and after medication. 
Immunoglobulin IgA, IgG and IgM were measured by immunoturbidimetry, and T lymphocyte subsets CD3, CD4, 
CD8 and CD4/CD8 were measured by flow cytometry. The changes of indexes before and after medication were 
compared with SPPS 13.0 statistical software. The data were expressed by x� s (mean ± standard deviation). T-test 
was adopted, and P < 0.05 was considered statistically significant (P < 0.05). Sample testing was conducted by the Gansu 
Provincial Jinyu Medical Laboratory Science Co., Ltd.

Decoction composition: Astragalus membranaceus 15g, roasted Atractylodes macrocephala Koidz. 10g, 
Saposhnikovia divaricate 10g, Cyrtomium fortunei J. Sm. 6g, Lonicera japonica Thunb. 10g, Citrus reticulata Blanco 
6g, Eupatorium fortunei Turcz. 10g.

Course of treatment: Chinese herbal compound decoction, one formula per day, boiled with water and taken orally in 
2 doses for a 7-day course.

The Chinese herbal compound decoction was provided by the pharmacy department of the 1st People’s Hospital of Baiyin.

Testing of Immune Indices
1. A total of 10mL of venous blood was sampled before and after drug administration from the median cubital vein. 
Serum was extracted and stored at −30°C for unified testing, and immunoglobulin IgA, IgM, and IgG levels were 
determined through immune turbidimetry.

Figure 1 Flow chart diagram of the study.
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2. A total of 5mL of median cubital venous blood was extracted before and after drug administration, and EDTA was 
used for anticoagulation. CD3, CD4, CD8, and CD4/CD8 levels were determined by flow cytometry.

Statistical Analysis of Data Indicators
SPSS 13.0 software was used for analysis and processing. Data before and after the drug administration were presented 
as mean ± standard deviation (x� s), and a t-test was used, with P < 0.05 considered statistically significant.

Results
Changes in Serum Immunoglobulin Levels
After 7 days of taking the drug, the results showed that the IgA, IgG, and IgM levels of the participants showed no 
significant changes before and after drug administration, and the P values were all greater than 0.05, as shown in Table 1.

Changes in T Lymphocyte Subsets
After 7 days of taking the drug, the results showed no significant changes between CD3, CD4, CD8, and CD4/CD8 levels 
before and after taking the drug, and the P values were all greater than 0.05, as shown in Table 2.

There were no significant differences in changes of serum immunoglobulin and T lymphocyte subsets before and after 
medication (P>0.05), which indicates that Hubei “Pneumonia Prevention No.1” decoction can not cause excessive 
immune response in healthy population. This study conformed to the experimental expectation, and it was confirmed 
for the first time that Hubei “Pneumonia Prevention No.1” decoction had no damage to the immune function of healthy 
population who took the medicine reasonably when preventing COVID-19 infection.

Discussion
In the process of viral infection, the virus is usually prevented from spreading in the body through humoral immunity. If 
the virus has infected the host cells, it is through cellular immunity, which is the combining of effector T cells with target 
cells. This changes the permeability and osmotic pressure of target cells and finally leads to cell rupture and death. 
Humoral immunity is a specific immune response mediated by B lymphocytes. The B cells recognize corresponding 
antigens and are activated under the synergistic effects of T lymphocytes and macrophages. The B cells are then 
differentiated into plasma cells, which produce antibodies. These antibodies eliminate pathogens through the antigen- 
antibody reaction and maintain the homeostasis of our internal environment.28 Among them, IgA, IgG, and IgM are 
important immunoglobulins that perform the humoral immune function in the body and are also early effectors in the 

Table 1 Comparison of IgA, IgG and IgM Levels Before and After Drug 
Administration

IgA IgG IgM

Before drug 2.58±0.81 13.01±2.39 1.30±0.46

After drug 2.56±0.86 13.04±2.60 1.29±0.51

P value 0.96 0.97 0.94

Table 2 Comparison of CD3, CD4, CD8 and CD4/CD8 Levels Before and After Drug 
Administration

CD3 CD4 CD8 CD4/CD8

Before drug 72.05±6.48 41.85±10.09 24.65±6.17 1.91±0.96
After drug 72.89±6.93 43.21±9.18 25.16±6.08 1.87±0.79

P value 0.70 0.67 0.80 0.91
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body’s defense against viral infection. When the levels of the three Ig immunoglobulins are significantly low, humoral 
immune deficiency or a low humoral immune function is possible. Cellular immunity is a specific immune response 
mediated by T lymphocytes. CD3, CD4, and CD8 molecules are lymphocyte surface antigens, which have antiviral 
functions and can help regulate our immune system.

COVID-19 is an infectious respiratory disease with high morbidity and mortality. Some patients had mild condition in 
the early stage, and sudden aggravation in the later stage. Eventually, they died of multiple organ failure, which was 
aggravated mainly by cytokine storm caused by immune disorder.7

The main causes of cytokine storm are excessive immune response caused by infection, disease and iatrogenic 
tumor.29 Cytokine storm in severe pneumonia is caused by the rapid recruitment and activation of phagocytes such as 
monocytes and neutrophils and complement system, which eliminates a mass of chemokines and inflammatory cytokines 
caused by pathogenic microorganisms entering the lungs.30

Infection with SARS CoV-2 can stimulate inflammatory immune response, in which the production of reactive 
oxygen species (ROS) mediated by epithelial cells can result in cell death. ROS can also stimulate the synthesis of NF- 
κB and NLRP3, which is beneficial to increase the level of cytokines, thus resulting in cytokine storm and clinical related 
diseases such as MODS (Multiple Organ Dysfunction Syndrome), septicemia and ARDS (Acute Respiratory Distress 
Syndrome).31 Acute pulmonary inflammatory response can damage the integrity of pulmonary endothelial cells, and 
phagocytes, red blood cells and serum will enter alveolar cavity, resulting in pulmonary edema. Neutrophils enter 
alveolar cavity and promote the release of reactive oxygen species, protease and cytokines.32 In addition, the number of 
CD8 + T cells increased significantly, while the number of CD4 + T cells decreased significantly, which caused the 
decrease of CD4/CD8 ratio, and the patients appeared over-activation of immune defense mechanism, which resulted in 
severe lung injury.33 Lung injury can lead to obstruction of oxygen exchange, acute respiratory distress syndrome and 
eventually systemic multiple organ failure.34 Therefore, moderate immune response is characterized by balance. Immune 
response can not only effectively eliminate pathogens, but also limit pathological damage to an acceptable range, which 
is most conducive to the survival of patients.

The results of this experiment showed that there was no significant change in immunoglobulin index and 
T lymphocyte subsets in healthy participants before and after medication. For example, cyclic nucleotides (cAMP, 
cGMP) are important active substances affecting immune function. Yupingfeng Powder has a bidirectional regulatory 
effect on cAMP, and the change of cAMP is positively correlated with the change of cGMP, while the change of cAMP is 
inversely correlated with the change of cAMP/cGMP. Therefore, it can be established that Yupingfeng Powder has 
a bidirectional regulatory immunopharmacological activity.35 In addition, the prescription can also inhibit the excessive 
release of cytokines and reduce the storm function of cytokines. For example, studies by Min et al36 showed that the 
inhibition of Yupingfeng powder on delayed type hypersensitivity may be related to the inhibition of IFN-γ and IL-4 
secretion. Qinghe et al37 showed that Yupingfeng Powder can down-regulate TNF-α, significantly increase IL-10 
expression, and effectively inhibit inflammatory response. Fangjun et al38 found that the traditional Chinese medicine 
components contained in Yupingfeng Powder have the functions such as scavenging free radicals, inhibiting lipid 
peroxidation, stabilizing cell membrane, enhancing antioxidant capacity and reducing the release of inflammatory 
cytokines.

The cause of COVID-19 was “wet poison”, its pathogenesis was “wet, poison, heat, stasis, close, syncope, and yang 
collapse.” Hence the basic treatment strategy was to declare lung and remove dampness.39 During the COVID-19 
outbreak, the Chinese herbal compound decoction “Pneumonia Prevention No. 1” was taken as a preventive prescription 
in many provinces and regions, including our hospital, and has been shown to be safe and effective.

Jade Windscreen powder is composed of Saposhnikovia divaricate, Astragalus membranaceus, and Atractylodes 
macrocephala Koidz, which benefits qi and strengthens the protective function of the body. Cyrtomium fortunei J. Sm. 
and Lonicera japonica Thunb. have heat-clearing and detoxification functions,40,41 and Citrus reticulata Blanco42,43 and 
Eupatorium fortunei Turcz.44 can clear damp turbidity. The combined use of these drugs can achieve heat-clearing and 
detoxification, drying dampness, resolving phlegm, and adjusting immunity effects.
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Conclusion
Hubei “Pneumonia Prevention No.1” has no obvious humoral and cellular immune regulation function for healthy 
population, but it has no damage to the immune function of healthy population with normal and rational drug use, with 
certain safety. Meanwhile, it is speculated that this prescription has certain functions in maintaining stability and 
inhibiting cytokine storm on immune function.

Highlights
1. “Pneumonia Prevention No. 1” is an emergency prescription for the outbreak of SARS-CoV-2. Many Chinese 

medicine prescriptions are used in clinical practice without safety verification.
2. Reasonable use of “Pneumonia Prevention No. 1” will not cause disorders of the immune system in humans.
3. The number of people infected with SARS-CoV-2 is still increasing, and “Pneumonia Prevention No. 1” is still worth 

promoting.
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The study was conducted in accordance with the Declaration of Helsinki (as was revised in 2013). The study was 
approved by Ethics Committee of the Third Affiliated Hospital of Gansu University of Chinese Medicine (YL-KY-2020- 
026). Written informed consent was obtained from all participants.
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